A detailed study was undertaken in order to determine the safe dose of mustard seed meal in the diet for Japanese quails which can be used at the production level without having deleterious effects on the Nucleic acid concentration of liver. They were fed different levels of mustard seed meal in isocaloric and isonitrogenous diets. The results of feeding of these diets for 30 days show that there is a graphical increase and decrease in concentration of DNA and RNA which can correlate with the growth of this organ. Therefore increasing the protein/DNA ratio is an established indication of the cell size of liver. In fact the birds on the experimental rations were either comparable or heavier than the control except 5% group.
INTRODUCTION
It has been suggested that besides providing an abundant source of Trimethylamineoxide (TMO), rapeseed meal also impairs its metabolism. Egg production in pullets was depressed markedly by diets containing 10% of rapeseed meals. There are numerous reports of experiments in which mortality from liver hemorrhage in laying birds was high and this was closely related to the presence of rapeseed meal in the diet (Hill, 1979) . When the rapeseed meal is included in the diet of laying hens, their ability to oxidize trimethylamine is impaired and members of the flock with an inherently fish taint is reduced by the presence of TMO in the Yolk (Griffiths et al., 1980) . Acid α-glucosidase (GAA) hydrolyzes α-1, 4 and α-1, 6 glucosidic linkages of oligosaccharides and degrades glycogen in the lysosomes. The full-length GAA I cDNA, pQAM8, was isolated from a cDNA library derived from Japanese quail liver. The cDNA is 3569 base pairs long and has an open reading frame capable of coding 932 amino acids. Transfection of expression vector pETAM8 into COS-7 cells or acid maltase deficient (AMD) quail embryonic fibroblasts increased the level of GAA 20-50-*Corresponding author. E-mail: kausarbasit7576@yahoo.com. fold. Compared to normal quail, the levels of GAA I mRNA were significantly reduced in the muscle, liver, heart, and brain of AMD quails, suggesting the GAA deficiency in AMD quail is due to a lack of GAA I mRNA (Kunita et al., 1997) .
The laying performance of Japanese quails fed graded levels of high glucosinolate (92.5 mole/g) rapeseed meal (RSM) was assessed. The egg production, feed intake and FCR were comparable among the different dietary groups. The egg quality characteristics, organoleptic evaluation of boiled eggs as well as the haematological (haemoglobin, total erythrocyte count, total leucocyte count) and biochemical (glucose, protein, cholesterol, aspartate amino transferase, alanine amino transferase and alkaline phosphatase) constituents did not differ significantly among the groups. The gross and histopathological studies of vital organs did not reveal any appreciable changes. The feed cost was reduced by the incorporation of RSM in the diet, but only the production cost of quails fed the 75 g/kg RSM was lower in comparison to other groups. In the present study, the laying potential of Japanese quail was well-maintained up to the 100 g/kg dietary level of rapeseed meal (Elangovan et al., 2001) .
Since fermentation has been shown to reduce the glucosinolate content of rapeseed meal the use of solidstate fermentation may improve the nutritive value of rapeseed meal when it is fed to poultry (Canibe and Jensen, 2003) . Adverse metabolic effects from ingestion of erucic acid have been reported in animals of a number of species. Rapeseed meal fed to laying birds has also been reported to increase the rate of mortality of these birds (Cheng et al., 2004) .
Glucosinolates are hydrolysed by a myrosinase enzyme present in the rapeseed to release a range of breakdown products. The most common products are isothiocyanates which cause reduced feed intake, impaired growth and high mortality rates (McNeill et al., 2004) .
Soybean meal is the most commonly used source of supplementary protein for poultry and it is generally a consistent, high quality product. Unfortunately, the cost of using soybean meal can be prohibitive and many poultry producers are looking for an alternative source of supplementary protein which may be available at a lower cost. In China, one such alternative is rapeseed meal (Britzman, 2006) .
Rapeseed meal is a coarse powdery material, produced from rapeseed cake after a series of preparatory physical processes followed by multi-stage extraction of its oil under hygienically controlled conditions. The meal is a good source of protein for animal feeding but, the presence of toxic glucosinolates limits its utilization (Tripathi and Mishra, 2006) . Considerable interest has recently been shown in the use of fermented feeds to improve pig performance and influence the bacterial ecology of their gastrointestinal tract (Canibe et al., 2008) .
In this research, a detailed study was undertaken in order to determine the safe dose of mustard seed meal in the diet for Japanese quails which can be used at the production level without having deleterious effects on the Nucleic acid concentration of liver.
MATERIALS AND METHODS

Animal husbandry, formulation of feeds and sampling
For rearing of Japanese quails, feeding and sample collection, method described by Malik and Lone (2011) was used. The analyses were always done within a week.
Sampling
As reported above, the birds were weighed at appropriate time till the age of 30 days. During this time, the samples were taken from each of the four groups from at least 5 male quails for biochemical analyses. In taking the samples care was taken to select those birds which do not deviate from the mean of the sample more than 10% in weight.
At the time of taking samples, the quails were slightly anaesthetized and then slaughtered. After all the blood was drained off, the liver was immediately dissected out, cleaned and blotted with tissue paper and weighed to the nearest milligram and were frozen immediately for analysis. Malik et al. 3985 The present study was undertaken to observe the effects of feeding Brassica seed meal on the Nucleic acids of Japanese quail Coturnix coturnix japonica. As reported earlier seeds belonging to the family Cruciferae contain certain toxic substances, which upon inclusion in the diet cause growth retardation, thyroid hypertrophy, liver damage and other biochemical and metabolic derailment. The Brassica seeds were purchased from the local grain market and were expelled from an oil expeller to extract oil from them. This meal obtained after removing the oil from the seeds was incorporated in isocaloric and iso nitrogenous diets at the rate of zero, 5, 10, 15, 20 and 25% of the diet (Malik and Lone, 2011) . The diets were prepared from the local ingredients and were designed to be low cost diets. The feeding of these diets was started from the day of hatching and continued upto 4-weeks of age.
Data analyses
Tissue-body index
Tissue-Body Index was calculated using the formula:
Statistical procedures
All weights and other values were analyzed for statistical difference from respective control values by applying Single-Factor Analysis of Variance according to Sokal and Rohlf (1969) . The detailed analyses were made according to Campbell (1974) .
Preparation of tissue homogenates
A suitable amount of tissue (about 200 mg) was taken and homogenized in 2.5 ml ice-cold water using a motor driven homogenizer (Ultra Turrax). Finally this homogenate was separated to extract and estimate DNA and RNA.
Nucleic acids
For extraction of nucleic acids, Lone and Matty (1980) method was used. To 1 ml of homogenate which was separated for DNA, RNA and protein estimation was added 5 ml of 0.6N ice cold Per-chloric acid (PCA) and the tubes were kept in the refrigerator for 10-15 min. They were then centrifuged for 10 min at 4000 rpm. The supernatant was thrown and the pellet washed with 2 ml of 0.2 N PCA and then centrifuged for 5 min at 4000 rpm. The supernatant was again discarded. The pellet was then dissolved in 4 ml of 0.3N NaOH solution and was incubated in water bath at a temperature of 38±1°C for one hour. During this time the tubes were s haken several times to thoroughly dissolve the pellet. After one hour the tubes were remove from the incubation bath and 4 ml of the hydrolyzate formed was separated into 3 portions. 1 ml was taken for RNA, 1 ml for protein estimation and the remaining 2 ml utilized to determine the DNA content.
DNA estimation
DNA was estimated by the Ceriotti (1952) method. Indole solution (0.04% aqueous) was prepared by dissolving 40 mg of indole in 10 ml water. From this the required amount of indole solution was Weight of organ (grams) Tissue-Body Index= × 100 Weight of animal (grams) taken and mixed with exactly the same volume of concentrated hydrochloric acid. Two ml of this HCl-indole (1:1) solution was pipetted into the 2 ml of NaOH hydrolyzate. The tubes were then placed in a boiling water bath for 10 min. Tubes were cooled and a pink colouration was obtained, to this was added 4 ml of choloroform. The tubes were shaken vigorously two layers were obtained, an upper aqueous layer and a lower choloroform layer. The upper aqueous layer was removed and another 4 ml of choloroform was added to this. After shaking, tubes were centrifuged to obtain two layers. The upper aqueous layer which was now clear of all precipitates etc. was removed and the optical density was read on a Beckman Spinco spectrophotometer at 490 nm. For standard curve purified calf thymus DNA (Sigma) was used, the concentrations of DNA were computed from this curve and are expressed as ug of DNA/100mg of tissue.
RNA estimation
RNA was determined by the Orcinol method. To 1 ml of NaOH hydrolyzate was added 1 ml of 1.2 N ice cold PCA. The tubes were kept in the refrigerator for 5-10 min. The supernatant containing RNA was carefully filtered through Wattmann filter paper No. 1 into a 10 ml cylinder. The volume was then brought upto 5 ml with 0.2 N of ice cold PCA. For determination of RNA, 1.5 ml of the diluted solution was taken. To this solution, 3 ml of the ferric chloride (0.5 mg/ml of concentrated HCl) and 0.2 ml of Orcinol (60 mg/ml of 95% ethanol) were added. This was then boiled in boiling water bath for 20 min. After cooling, the O.D. was read at 660 nm. RNA is expressed as ug/100 mg of tissue.
RESULTS
DNA
Hepatic DNA at hatching was 53.48±1.63 ug/100 mg of liver. The values increased linearly till 10 days of age at which time the controls had maximum values while the other groups trailed behind. After this time the DNA decreased in all groups and the controls had the lowest values. At this time the difference between the groups was not significant (ANOVA: Not Significant) After the DNA started increasing and at the end of experiment maximum values were encountered. At this time, the experimental had higher DNA except the 25% group. At this time, also the experimentals and control groups DNA were not different from each other (ANOVA: Not Significant). During the tenure of 30 days the increase in the DNA was around 5 times the zero-day values (Table  1) .
RNA
At zero-day, the RNA in the liver was 108.20±6.01 ug/100mg of the tissues. After this time till the 6th day of age, the RNA showed the peak and maximum (815.40±11.79) values were seen in 15%, followed by the 5% (582.20±25.6) and controls (578.40±35.22). After this time, the RNA started decreasing and the decrease was slow in controls than the experimentals. The values then remained more or less constant. At 14 days there was no difference between the controls and the experimentals. After 14 days of age the RNA of liver fluctuated a bit and then at the end of experiment the 25% had significantly lower (P<0. 001) RNA values than the controls, 5 and 15% groups. This decrease in hepatic RNA in 25% groups started at 18 days of life and remained till the end of the experiment (30 days) (Tables 2, 3, 4 and 5).
DISCUSSION
Liver DNA was estimated in order to ascertain the growth characteristics of this organ in Japanese quails and to study the effect of feeding mustard seed meal containing glucosinolates on the growth of this organ. The liver DNA increased quite linearly from the day of hatching till 10th day of life. During this time, the control and experimental groups had similar weights. From 10-15 days a decrease in the DNA was noted in all the groups. From 18 days till the end of the experiment the DNA seemed to have increased exponentially. The DNA content of any organ is considered an index of the cell number or cellularity of that organ, because the amount of DNA per cell does not change during the life time of any species or organ. This amount is also a characteristic of any species. On this basis, an increase in the DNA per unit weight of the organ reflects that the growth of the organ is due to the increase in cell number. On applying this information to our present studies, it seems that from hatching to 10 th days of life, the linear growth was due to the hyperplasia, from 10 to 15-18 days, the growth seems to be due to hypertrophy, not only because of the decrease in the DNA content of the liver but also that during this time, the proteins and RNA remained more or less constant. Therefore increasing the protein/DNA ratio is an established indication of the cell size. Liver RNA (ug/100mg liver) at hatching was 108.20 6.01. It increased drastically at 6 th day of life and showed a peak. At this time the controls had RNA equivalent to 578.40 35.22 while 25% group had 815.40 11.79 ug/100mg of liver. After this date, the RNA decreased and from 10 th day to the end of the experiment, the RNA fluctuated slightly and the end of the feeding 15% groups had significantly less (107.10 22.48) RNA than the control groups, which had nearly double this amount (194.30 7.23) .
The concentrations of RNA can be presented in many ways. They can presented as RNA per unit weight of the tissue, total RNA in any organ, RNA per cell, given as RNA/DNA ratio or RNA/protein, which is indication of the functional capacity of RNA. Out of these RNA/DNA and RNA/proteins are used quite extensively in growth studies (Waterflow et al., 1979) . In the present study it appears that with the increase in age during a period of one month, the RNA/cell decreased, showing that the growth of liver during this time was more due to hyperplasia, an argument elaborated above.
